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(54) TRANSMITTER, RECEIVER AND TRANSMITTER-RECEIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the transmitter, the receiver and the 
transmitter-receiver by which the effect of a shield estimated in a transmission 
line is reduced remarkably. 

SOLUTION: The transmitter is provided with an A/D converter 5 that digitizes a 
signal transmission signal, a delay circuit 7 that generates a plurality of kinds of 
transmission signals S2, S3, different from delay times from the digitized 
transmission signal, an up-converter 10 that sends a plurality of generated 
signals S2, S3, an output amplifier 11 and a transmission antenna 12. Thus, 
even at the occurrence of a burst error due to transmission, since the receiver 
side corrects the burst error simply by using a plurality of the signals whose 



delay time is different, the correction capability is improved. 
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reflect the original precisely. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The sending set characterized by having a sending-signal generatbn 
means to generate two or more kinds of sending signals from which the time 
delay differed from the above-mentioned sending signal digitized by a 
conversion means to digitize a single sending signal, and the above-mentioned 
conversion means, and a transmitting means to transmit two or more sending 
signals generated by the above-mentioned sending-signal generation means. 
[Claim 2] The sending set characterized by establishing a signal multiplexing 
means to multiplex two or more sending signals generated by the 
above-mentioned sending-signaJ-generatien weans in a sending set given in the 
1st term of a claim. 

(Claim 3] The sending set characterized by establishing the data compression 
means which carries out the data compression of the above-mentioned 
transmission signal-ed digitized by the above-mentioned conversion means in a 
sending set given in the 1st temi of a claim. 



[Claim 4] The receiving set carry out having had a receiving means receive the 
digital signal transmitted from a transmitting side, a data lack detectbn means 
detect the above-mentioned input signal received by the above-mentioned 
receiving means to a data lack part, the input-signal generation means generate 
two or more kinds of the input signals from which a time delay differed from the 
above-mentioned input signal, and the change means change two or more kinds 
of the input signals from the above-mentioned input-signal generation means 
according to the data lack detection result in the above-mentioned data lack 
detection means as the description, 

[Claim 5] The above-mentioned input signal is a receiving set whteh are two or 
more kinds of input signals from which the time delay differed in the r^eiving set 
given in the 4th term of a claim, and is characterized by the above-menttoned 
input-signal generation means delaying a signal without delay by the same time 
delay as a signal with delay, and making it output a signal with delay as it is. 
[Claim 6] It is the receiving set which is the signal with which the -data 
compression of the above-mentioned input signal was carried out in the 
receiving set given in the 4th term of a claim, and is characterized by 
establishing the data elongation means which carries out data ebngation of the 
signal changed with the above-mentioned change means. 
[Claim 7] A sending-signal generation means to generate two or more kinds of 



sending signals from which the time delay differed from the at)ove-nDentioned 
sending signal digitized by a conversion means to digitize a single sending 
signal, and the above-mentioned conversion means, A transmitting n>eans to 
transmit two or more sending signals generated by the above-mentioned 
sending-signal generation means, The transmitting side which ****, and a 
receiving means to receive the digital signal transmitted from the 
above-mentioned transmitting side, A data lack detection means to detect a data 
lack part from the above-mentioned input signal received by the 
above-mentioned receiving means, An input-signal generation means to 
generate two or more kinds of input signals from which the time delay differed 
from the above-mentioned input signal, The transmitter-receiver equipped with 
the receiving side which has the change means which changes two or nrrare 
kinds of input signals from the above-mentioned input-signal generatton means 
according to the data lack detection result in the above-mentk)ned data lack 
detection means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



{0001] 

[Field of the Invention] This invention relates to the sending set, receiving set. 
and transmitter-receiver which communicate on radio, using a satellite as for 
example, an object for junction. 
[0002] 

[Description of the Prior Art] There is a system called D-SNG (Digital-Satelite 
News Gathering) as a transceiver system using the satellite as an object for 
junction. This system is a system which transmits and receives infomnation, such 
as an image and voice, in the state of digital data. Specifically, this transceiver 
system makes it possible to transmit the image and voice of a site to the studio 
of a broadcasting station through a satellite. As such a transceiver system, there 
are some which were indicated on the specifications of Japanese Patent 
Application No. No. 74593 [ eight to ] by the same applicant as the applicant of 
this invention. In this case, a site is a transmitting side and studio serves as a 
receiving side. 

[0003] The configuration of the conventional sending set, a receiving set. and a 
transmitter-receiver is shown in drawing 4 - drawing 7 . First, the configuration of 
the conventional sending set is explained using drawing 4 and drawing 5 . In 
drawing 4 , this sending set has the image / voice inclusion equipment 1 in which 
an image/voice is mentioned and which is changed into an inclusion signal, the 



modulator 4 which carries out the frequency modulation of the inclusion signal, 
the up converter 10 which changes the modulated inclusion signal into the 
transmission frequency of a transmission signal, the output amplifier 1 1 which 
amplifies the level of a transmission signal to ready-for-sending ability, and the 
transmitting antenna 12 which sends out a sending signal in the air. 
[0004] Here, an image / voice inclusion equipment 1 has the camera 2 for 
photoing the reporter who is present in a site, and its background, and the 
microphone 3 for collecting the voice of a reporter and a site. Moreover, a 
modulator 4 may consist of digital circuits which have the analog / digrtal 
transducer 5 which changes the inclusion signal of an analog into digital one, the 
data compression processing circuit 6 which carries out the data compression of 
the digital signal by bit rate reduction, and the error correcting code-ized circuit 9 
which adds an error correcting code to the signal by which the data compression 
was carried out, as shown In drawing 5 , 

[0005] This data compression processing circuit 6 has a DCT (Discrete Cosine 
Transform) conversion circuit, a quantization circuit, and a variable-length 
coding network. A DCT conversion circuit changes the signal of a time amount 
component into the signal of a frequency component with the Fourier transform. 
A quantization circuit drops the part of the RF of the signal of a frequency 
component, and compresses information. A variable-length coding network 



assigns the small number of bite to the high condition of an appearance 
probability, assigns many numbers of bits to the low condition of an appearance 
probability, and performs sign compression. This variable length coding is called 
Huffman coding. A data compression is perfornned by the coding nr»ethod with 
which the data compression processing circuit 6 was appointed by MPEG 2 
(Moving Picture Engineering Group). 

[0006] Moreover, the configuration of the conventional receiving set is explained 
using drawing 6 and drawing 7 . It has the receiving antenna 20 with which this 
receiving set receives a sending signal in drawing 6 . the low noise amplifier 21 
which amplifies an input signal with a low noise, the down converter 22 which 
changes the amplified input signal into the frequency of signal processing, FM 
demodulator 23 which carries out the frequency recovery of the changed input 
signal, and the monitor machine 31 which reproduces the input signal to which it 
restored. 

[0007] Here, the demodulator constituted from a digital circuit which has the 
error correction decryption circuit 24 which performs error correction processing 
by transmission, the compressed data demodulator circuit 29 which carries out 
elongation processing of the compressed data by reverse bit rate reduction, and 
the digital to analog converter 30 which changes a digital input signal into an 
analog is sufficient as FM demodulator 23. The compressed data demodulator 



circuit 29 has an IDCT (Inverse DiscreteCosine Transform) conversion circuit, a 
reverse quantization circuit, and a variable-length decryption circuit. An IDCT 
circuit changes the signal of a frequency component into a time amount 
component. A reverse quantization circuit reproduces the high frequency 
component dropped when it quantized, A variable-length decryption circuit 
decodes the signal in which compression coding was carried out by Huffman 
coding, and carries out elongation processing. Thus, the compressed data 
demodulator circuit 29 performs processing which elongates the data by which 
the data compression was carried out in the data compression processing circuit 
6 of a transmitting side. Moreover, the monitor machine 31 has the loudspeaker 
23 which reproduces voice, and the monitor 23 which reproduces an image. 
[0008] Thus, actuation of the constituted sending set twist receiving set is 
explained. The image and voice of a site are transmitted as an object for 
broadcast from a sending set, and an outline of operation is received by the 
receiving set in the studio of a broadcasting station. First, while the video signal 
of the site photoed with the camera 2 at the sending set side is digitized in a 
modulator 4, data compression coding is carried out within inter-frame or a frame, 
and an error correcting code is added. In a modulator 4, time-division 
multiplexing of the sound signal of the site collected with the microphone 3 is 
carried out to coincidence with a video signal. The multiplexed signal is supplied 



to an up converter 10. It is changed into the frequency band which can be 
transmitted in an up converter 10, The changed signal is supplied to an output 
amplifier 11, In an output amplifier 11, a signal is amplified by the signal level 
which can be transmitted and is supplied to the transmitting antenna 12 by high 
power. And it is outputted as an electric wave by the transmitting antenna 12, 
This electric wave relays a satellite and is received by the receiving antenna by 
the side of a receiving set, 

[0009] In a receiving set, the input signal received by the receiving antenna 20 is 
supplied to a low noise amplifier 21 . In a low noise amplifier 21, an input signal is 
amplified with a low noise by the level in which latter signal processing is 
possible. The amplified input signal is supplied to a down converter 22, An input 
signal is changed into the frequency band in which latter signal processing is 
possible in a down converter 22, The changed input signal is supplied to a 
demodulator 23. In a demodulator 23, while error -correction processing is 
carried out, within inter-frame or a frame, data elongation is carried out, and an 
input signal is analog-ized, and is reproduced with the monitor vessel 31. 
[0010] 

[Problem(s) to be Solved by the Invention] the 1st approach of digitizing a carrier 
wave and adding an error correcting code in such a conventional sending set 
and a conventional receiving set, as mentioned above - or although he is trying 



to amend the data lack by transmission by the 2nd approach of carrying out 
analog modulation of the subcarrier, in case it passes through the bottom of the 
road of the grade separation in marathon junction, or a footbridge, for example, 
intensive lack (henceforth a burst error) of the signal for 0.1 seconds - several 
seconds occurs. By the 1st approach mentioned above, a circuit scale's 
increasing, in order to apply sufficient correction, and the obstruction of a 
transmission line having un-arranged [ of becoming turbulence of an image as it 
is ] by the 2nd approach, although it changed with methods of an error correcting 
code. 

[0011] This invention is made in view of this point, and aims at offer of the 
sending set which makes it possible to mitigate sharply the effect of the shelter 
assumed on a transmission line, a receiving set, and a transmitter-receiver. 
[0012] 

[Means for Solving the Problem] The sending set of this invention is equipped 
with a sending-signal generation means to generate two or more kinds of 
sending signals from which the time delay differed from the above-mentioned 
sending signal digitized by a conversion means to digitize a single sending 
signal, and the above-mentioned conversion means, and a transmitting means 
to transmit two or more sending signals generated by the above-mentioned 
sending-signal generation means. 



[0013] Moreover, a receiving means to receive the digital signal with which the 
receiving set of this invention was transmitted from the transmitting side, A data 
lack detection means to detect a data lack part from the above-mentioned input 
signal received by the above-mentioned receiving means. It has an input-signal 
generation means to generate two or more kinds of input signals from which the 
time delay differed from the above-mentioned input signal, and the change 
means which changes two or more kinds of input signals from the 
above-mentioned input-signal generation means according to the data lack 
detection result in the above-mentioned data lack detection means. 
[0014] Moreover, a sending-signal generation means to generate two or more 
kinds of sending signals from which the time delay differed from the sending 
signal with the single transmitter-receiver of this invention, A transmitting means 
to transmit two or more sending signals generated by the above-mentioned 
sending-signal generation means. The transmitting skJe which ****, and a 
receiving means to receive the digital signal transmitted from the 
above-mentioned transmitting side, A data lack detection means to detect a data 
lack part from the above-mentioned input signal received by the 
above-mentioned receiving means. An input-signal generation means to 
generate two or more kinds of input signals from which the time delay differed 
from the above-mentioned input signal. According to the data lack detection 



result in the above-mentioned data lack detection means, it has the receiving 
side which has the change means which changes two or more kinds of input 
signals from the above-mentioned signal generation means. 
[0015] According to the sending set, receiving set, and transmitter-receiver of 
this invention, the following operations are carried out. First, while the video 
signal of the site photoed at the sending set side is digitized by the conversion 
means, data compression coding is carried out within inter-frame or a frame, and 
an error correcting code is added. 

[0016] That is, the amount of data of a transmission signal is sharply reduced by 
the data compression according [ the once digitized signal ] to bit rate reductron. 
Moreover, a sending signal is separated into two lines by the sending-signal 
generation means. One signal is outputted as it is and the signal of another side 
is supplied to a delay circuit. Two sending signals, a signal without delay and a 
signal with delay, are generated from one signal by the sending-signal 
generation means. Signal multiplexing of this two sending signal is carried out. 
Error correcting code-ized processing for correcting a short-time error 
comparatively in which the multiplexed signal is generated in a transmission line 
is performed. 

[0017] Time-division multiplexing of the sound signal of the site collected by 
coincidence is carried out with a video signal. The multiplexed signal is changed 



into the frequency band which can be transmitted. The changed signal is 
amplified by the signal level which can be transmitted and is outputted as an 
electric wave by high power by the transmitting means. This electric wave relays 
a satellite and is received by the receiving antenna by the side of a receiving set. 
[0018] On the other hand, in a receiving set, the received input signal is amplified 
with a low noise with a receiving means by the level in which latter signal 
processing is possible, and is changed into the frequency band in which latter 
signal processing is possible. Within inter-frame or a frame, data elongation is 
carried out and the changed input signal is analog-ized while error correction 
processing is carried out. 

[0019] That is, while correction processing of the short-time data error is carried 
out comparatively, the input signal to which error correction processing was 
performed is supplied to a data lack detection means. In a data lack detection 
means, signal lack of comparatively long time amount is detected based on the 
result of an error correction. Moreover, the input signal to which error correction 
processing was performed is supplied to an input-signal generation means. In an 
input-signal generation means, the signal with delay delayed by the transmitting 
side and two input signals of a signal without delay which are not delayed by the 
transmitting side are generated. The signal with delay delayed by the 
transmitting side is supplied to one terminal of a change means as it is, and the 



signal without delay which is not delayed by the transmitting side is delayed by 
the same time delay as the time delay of a transmitting side, and is supplied to 
the other-end child of a change means. Moreover, the control signal outputted 
from a data lack detection means at the time of detection of comparatively tong 
signal lack is supplied to the control terminal of a change means. Here, 
conversely, when the input signal of another side has lack, a control signal is 
changed so that an output may change to one input signal, and controls the 
output terminal of a means, so that an output changes to the input signal of 
another side, when one input signal has lack between two signals mentioned 
above. 

[0020] Thus, since one of the input signals of the two input signals are surely 
reproduced by the receiving side from the output terminal of a change means 
even if there is signal lack within a time delay, an input signal without lack is 
reproduced. 

[0021] That is, in a transmission line, if the drop out which is the continuous 
signal lack occurs, a drop out will occur among the delay-less signals of one 
network, and a drop out will occur also like the inside of the signal with delay of 
the network of another side, for example. 

[0022] In the input-signal generation means of a receiving set, two input signals 
are generated so that the time amount which the drop out of the delay-less 



signals of one network generates nnay differ from the period when the drop out of 
the signals with delay of the network of another side occurs mutually. 
[0023] Therefore, by detecting the drop out of a signal with delay in a data lack 
detection means, and only the period of a drop out of a signal with delay 
changing the output of a change means to a delay-less signal, and changing the 
output of a change means to a signal with delay only in the pertod of a drop out 
of a delay-less signal, the completed output signal which is not in a drop out can 
be changed, and it can output from a means. 

[0024] Thus, the input signal which complemented mutually and was completed 
by the signal lack detecting signal from a data lack detection means by inserting 
the normal input signal of another side in the lack section of one input signal can 
be obtained. 
[0025] 

[Embodiment of the Invention] Below, the gestalt of this operation is explained. 
When transmitting with microwave the image photoed with the mounted canriera 
in the car race or the marathon ball race as mentioned above for example, only 
in the time amount which passes through the bottom of the road of a grade 
separation, or an arch-like footbridge, for example, a signal may break off for 
0.01 - 0.1 seconds. In this case, in a receiving screen, a noise occurs or failures, 
like an image disappears occur. Although it is very difficult for the generating 



time amount of these noises not to be fixed with the environment of junction, the 
class of game, speed, etc., and to amend in a specific error correction circuit The 
gestalt of this operation mitigates sharply the effect by the shelter assumed on 
that transmission line by digitizing one transmission signal-ed, generating two 
kinds of sending signals from which the time delay differed, and transmitting two 
kinds of this sending signal to coincidence. 

[0026] The configuration of the sending set of the gestalt of this operation and a 
receiving set is shown in drawing 1 and drawing 2 . First, the configuration of the 
sending set of the gestalt of this operation is explained using drawing 1 . In 
addition, in drawing 1 and drawing 2 , the same sign is given to the thing 
corresponding to what was shown in conventional drawing 4 - drawing 7 . and 
the detailed explanation is omitted. 

[0027] In drawing 1 , this sending set has the image / voice inclusion equipment 
1 in which an image/voice is mentioned and which is changed into an inclusion 
signal, the modulator 4 which carries out the frequency modulation of the 
inclusion signal, the up converter 10 which changes the modulated inclusion 
signal into the transmission frequency of a transmission signal, the output 
amplifier 11 which amplifies the level of a transmission signal to 
ready-for-sending ability, and the transmitting antenna 12 which sends out a 
sending signal in the air. 



[0028] Here, an image / voice inclusion equipment 1 has the camera 2 for 
photoing the reporter who is present in a site, and its background, and the 
microphone 3 for collecting the voice of a reporter and a site. Moreover, a 
modulator 4 has the signal multiplex circuit 8 which multiplexes the analog / 
digital transducer 5 which changes the inclusion signal of an analog into digital 
one as a dotted line shows, the data compression processing circuit 6 which 
carries out the data compression of the digital signal by bit rate reduction, the 
delay circuit 7 which delays the signal by which the data compression was 
carried out, and the signal by which the data compression was carried out and a 
delay signal to drawing 1 , and the error correcting code-ized circuit 9 which 
adds an error correcting code to the signal by which the data compression was 
carried out, 

[0029] This data compression processing circuit 6 has a DCT (Discrete Cosine 
Transform) conversion circuit, a quantization circuit, and a variable-length 
coding network. A DCT conversion circuit changes the signal of a time amount 
component into the signal of a frequency component with the Fourier transform. 
A quantization circuit drops the part of the RF of the signal of a frequency 
component, and compresses information. A variable-length coding network 
assigns the small number of bits to the high condition of an appearance 
probability, assigns many numbers of bits to the low condition of an appearance 



probability, and performs sign compression. This variable length coding is called 
Huffman coding. A data compression is performed by the coding method with 
which the data compression processing circuit 6 was appointed by MPEG 2 
(Moving Picture Engineeringu Group). Moreover, a modulator 4 may be made to 
perform compression processing of subsampling etc, about a sound signal, for 
example. 

[0030] Moreover, the configuration of the receiving set of the gestalt of this 
operation is explained using drawing 2 . It has the receiving antenna 20 with 
which this receiving set receives a sending signal in drawing 2 , the low noise 
amplifier 21 which amplifies an input signal with a low noise, the down converter 
22 which changes the amplified input signal into the frequency of signal 
processing, the demodulator 23 which restores to the changed input signal, and 
the monitor machine 31 which reproduces the input signal to which it restored. 
[0031] The error correction decryption circuit 24 where a demodulator 23 
performs error correction processing by transmission here. The signal 
separation circuit 25 which divides a signal into the delayed signal which was 
multiplexed by the transmitting side, and the signal which has not been delayed. 
The delay circuit 26 which delays the signal which outputs the signal delayed by 
the transmitting side as it is, and has not been delayed by the transmitting side. 
The signal lack detector 27 which detects comparatively long lack of a signal by 



the result of the error correction processing in the error correction decryption 
circuit 24, The change circuit 28 which changes the signal delayed by the 
transmitting side, and the signal delayed in the delay circuit 26 by the detection 
result of the signal lack detector 27. It has the compressed data demodulator 
circuit 29 which carries out elongation processing of the compressed data by 
reverse bit rate reduction, and the digital to analog converter 30 which changes 
a digital input signal into an analog. 

[0032] The compressed data demodulator circuit 29 has an IDCT (Inverse 
DiscreteCosine Transform) conversion circuit, a reverse quantization circuit, and 
a variable-length decryption circuit. An IDCT circuit changes the signal of a 
frequency component into a time amount component. A reverse quantization 
circuit reproduces the high frequency component dropped when it quantized. A 
variable-length decryption circuit decodes the signal in which compression 
coding was carried out by Huffman coding, and carries out elongation 
processing. Thus, the compressed data demodulator circuit 29 performs 
processing which elongates the data by which the data compression was carried 
out in the data compression processing circuit 6 of a transmitting side. Moreover, 
the monitor machine 31 has the loudspeaker 23 which reproduces voice, and the 
monitor 23 which reproduces an image. 

[0033] Here, to the conventional sending set, the sending set of the gestalt of 



this operation adds a delay circuit 7 and the signal multiplex circuit 8. generates 
two sending signals, a signal as it is without delay, and a signal with delay, 
multiplexes this, and transmits it to coincidence. 

[0034] The receiving set of the gestalt of this operation receives the conventional 
receiving set. Moreover, the signal separation circuit 25, When added the delay 
circuit 26, the signal lack detector 27, and the change circuit 28, output a signal 
with delay as it was by the transmitting side, a signal without delay is delayed by 
the transmitting side, two input signals are generated and signal lack is detected, 
Two input signals are changed suitably and it is made to reproduce. 
[0035] Thus, actuation of the constituted sending set twist receiving set is 
explained. As mentioned above, when an obstruction crosses between each 
antenna in the existing transmission line, a transmission signal is missing, a 
noise occurs to a restoration signal or the case where a signal is unreproducible 
occurs. 

[0036] On the other hand, equalization of the signal quality according [ the merit 
by digitizing a transmission line by advance of a digital technique ] to an error 
correction technique, reduction of transmitted power, the miniaturization of an 
antenna, small lightweight-ization of a device, etc. are various. On the other 
hand, an advance of a data compression technique enables fragmentation of a 
transmission line, i.e.. narrow-band-izing, and is promoting this. The sending set 



and receiving set of a gestalt of this operation are applied and applied to the 
improvement in dependability of the signal quality which is the effectiveness by 
this digitization. 

[0037] By an outline of operation generating two sending signals, a signal as it is 
without the image and voice of a site to delay, and a signal with delay, from a 
sending set, multiplexing this, and transmitting to coincidence When it was 
transmitted as an object for broadcast, was received by the receiving set in the 
studio of a broadcasting station, output a signal with delay as it was by the 
transmitting side, a signal without delay is delayed by the transmitting side, two 
input signals are generated and signal lack is detected, By changing two input 
signals suitably and reproducing, the input signal which complements the signal 
lack part of each other by two input signals, and does not have lack is 
reproduced. 

[0038] First, while the video signal of the site photoed with the camera 2 at the 
sending set side is digitized in a modulator 4, data compression coding is carried 
out within inter-frame or a frame, and an error correcting code is added. 
[0039] That is, the signal once digitized by the analog / digital transducer 5 is 
supplied to the data compression processing circuit 6. The amount of data of a 
transmission signal can reduce sharply by the data compression by the bit rate 
reduction in the data compression processing circuit 6. Moreover, the output 



signal of the data compression processing circuit 6 is divided into two lines. One 
signal is supplied to the signal multiplex circuit 8 as it is, and the signal of 
another side is supplied to a delay circuit 7. Thereby, two signals, a signal 
without delay and a signal with delay, are generated from one signal. This two 
signal is supplied to the signal multiplex circuit 8. It multiplexes in the signal 
multiplex circuit 8. The multiplexed signal is supplied to the error correction 
processing circuit 9. In the error correction processing circuit 9, error correcting 
code-ized processing for [ which is generated in a transmission line ] correcting a 
short-time error comparatively is performed. 

[0040] Here, as for data compression coding processing, interframe coding and 
coding in a frame are performed alternatively. Interframe coding is processing 
which carries out coding processing of the difference of a current video signal 
and the video signal of the one-frame past so that ****, Coding in a frame is 
processing which encodes a current video signal as it is. And xx)ding is that 
variable-length-coding processing of OCT conversion, a wavelet transformation 
and quantization, a run length, FAFUMAN, etc, is performed to an inter-frame 
differential signal or a current video signal. 

[0041] Moreover, when it is necessary about voice to reduce processing of 
simple speech processing, for example, pre-emphasis etc., and amount of 
information, transform processing of a simple sample rate is performed. Bit 



length of changing the sound signal sampled by 48kHz into the sound signal 
sampled by 24kHz as conversion of a sample rate, for example and the digital 
voice data obtained by sampling is shortened, and you may make it operate a 
lower bit on a curtailed schedule simply here. 

[0042] In a modulator 4, time-division multiplexing of the sound signal of the site 
collected with the microphone 3 is carried out to coincidence with a video signal. 
The multiplexed signal is supplied to an up converter 10. It is changed into the 
frequency band which can be transmitted in an up converter 10. The changed 
signal is supplied to an output amplifier 11, In an output amplifier 11, a signal is 
amplified by the signal level which can be transmitted and is supplied to the 
transmitting antenna 12 by high power. And it is outputted as an electric wave by 
the transmitting antenna 12. This electric wave relays a satellite and is received 
by the receiving antenna by the side of a receiving set. 

[0043] On the other hand, in a receiving set, the input signal received by the 
receiving antenna 20 is supplied to a low noise amplifier 21. In a low noise 
amplifier 21, an input signal is amplified with a low noise by the level in which 
latter signal processing is possible. The amplified input signal is supplied to a 
down converter 22. An input signal is changed into the frequency band in which 
latter signal processing is possible in a down converter 22. The changed input 
signal is supplied to a demodulator 23. In a demodulator 23, within inter-frame or 



a frame, data elongation is carried out and an input signal is analog-ized, while 
error correction processing is carried out. 

[0044] That is, while correction processing of the short-time data error is 
comparatively carried out in the error correction decryption circuit 24. the input 
signal to which error correction processing was performed is supplied to the 
signal lack detector 27. In the signal lack detector 27, signal lack of 
comparatively long time amount is detected based on the result of an error 
correction. Moreover, the input signal to which error correction processing was 
performed is supplied to the signal separation circuit 25. In the signal separation 
circuit 25, two signals, the signal with delay delayed by the transmitting side and 
the signal without delay which is not delayed by the transmitting side, are 
generated. The signal with delay delayed by the transmitting side is supplied to 
one terminal of the change circuit 28 as it is, and the signal without delay which 
is not delayed by the transmitting side is supplied to the delay circuit 26 which 
has the same time delay as the delay circuit 7 of a transmitting side. The signal 
delayed by the time delay is supplied to the other-end child of the change circuit 
28. Moreover, the control signal outputted from the signal lack detector 27 at the 
time of detection of comparatively long signal lack is supplied to the control 
terminal of the change circuit 28. 

[0045] Here, conversely, when the signal of another side has lack, a control 



signal is changed so that an output may change to one signal, and controls the 
output terminal of a circuit 28, so that an output changes to the signal of another 
side, when one signal has lack between two signals mentioned above. 
[0046] Thus, since one of the signals of the two signals are surely reproduced by 
the receiving side from the output terminal of the change circuit 28 even if there 
is signal lack within the time delay of a delay circuit, a signal without lack is 
reproduced. 

[0047] Here, the change circuits 28 are the change which used SUI@TCHA, 
mixing of the signal using image special effect equipment itself, etc. For example, 
the image of one signal and the image of the signal of another side are 
compounded as one screen, and voice is also compounded as one voice. 
[0048] The signal outputted from the change circuit 28 is supplied to the 
compressed data decode processing circuit 29. Elongation processing of the 
data by which the data compression was carried out by the transmitting side in 
the compressed data decode processing circuit 29 is carried out conversely. 
[0049] That is, in the compressed data decode processing circuit 29, processing 
contrary to the data compression processing circuit 6 shown in drawing 1 is 
performed. That is, a decryption (decryption of data by which variable length 
coding was carried out) is performed in the encoded video signal, next reverse 
quantization processing and IDCT transform processing are performed to this 



video signal. An inter-frame differential signal or a frame video signal is acquired 
by this. And tine motion vector data further supplied corresponding to an 
inter-frame differential signal, the video signal already decrypted, and an 
inter-frame differential signal is used, and the frame video signal of a basis is 
restored. 

[0050] For example, it is as follows when B picture shall be obtained by coding 
processing of difference with I picture of one frame ago. That is, while the block 
of I picture with the nearest level array is detected by the attention block of B 
picture at the time of coding, the movement magnitude data of the x and the 
direction of y of [ from the attention block of this B picture to the block of the 
above-mentioned I picture ], i.e., motion vector data, are obtained. And the 
difference of the attention block of this B picture and a block of the 
above-mentioned I picture is encoded, multiplex [ of this coded data ] is carried 
out to motion vector data, and it is transmitted. 

[0051] therefore, a decryption - setting - the above-mentioned block of I picture 
after decode - receiving - difference - data are added and the attention block of 
B picture is restored, motion vector data - difference - it is used in order to 
extract the object block of I picture after restoration which should add data. 
[0052] The signal by which elongation processing was carried out is supplied to 
a digital to analog converter 30. The digital signal by which elongation 



processing was carried out in the digital to analog converter 30 is changed into 
an analog signal. The changed analog signal is supplied to the monitor machine 
31. In the monitor machine 31, voice is reproduced by the loudspeaker 32 and 
an image is reproduced by the monitor 33, 

[0053] Drawing 3 is the timing diagram which explained actuation of the sending 
set of the gestalt of this operation, and a receiving set using the signal. As shown 
in drawing 3 , in a sending set, a signal S1 is an input signal supplied to an 
analog / digital converter 5 from an image / voice inclusion equipment 1. This 
signal shows a video signal and a sound signal. An input signal S1 is supplied in 
succession [ - / "6" / "21" ]. This "6" - "21" may make the frame of a video signal 
correspond. 

[0054] A signal S2 is a signal outputted from the data compression processing 
circuit 6. That is, data compression processing of the input signal S1 is carried 
out, and the data compression signal S2 is outputted. The data compression of 
one frame is carried out to an input signal S1, and, as for the data compression 
signal S2, even "5" - "20" is supplied continuously, A signal S3 is a signal 
outputted from a delay circuit 7. That is, delay processing of the compressed 
data signal S2 is carried out, and the delay signal S3 is outputted. The delay 
signal S3 is supplied in succession [ - / "1" / "17" ], Here, the time delay in a delay 
circuit 7 is equivalent to four frames. 



[0055] Signal S4 is a signal outputted from the signal multiplex circuit 8. That is, 
it is outputted so that the data compression signal S2 and the delay signal S3 
may be multiplexed and multiplexed signal S4 may be transmitted to 
coincidence. And in a transmission line, if the drop out 34 which is the 
continuous signal lack occurs, in multiplexed signal S4, even signal "5""11" of - 
"20" - "13" of the network of the data compression signal S2 will be continuously 
missing, and it will be continuously missing [ even signal "1""8" of - "17" - "10" of 
the network of the delay signal S3 ] in multiplexed signal S4, for example, 
[0056] In a receiving set, the output of the error correction decoder circuit 24 
serves as multiplexed signal S4 which has drop out 34. A signal S6 is a signal 
with transmitting-side delay of the network of the delay signal S3 with delay in 
the transmitting side by which a separation output is carried out from the signal 
separation circuit 25. A signal S5 is a transmitting-side-delay-less signal which 
delayed the signal of the network of the data compression signal S2 without 
delay by the transmitting side by which a separation output is carried out from 
the signal separation circuit 25 in the delay circuit 26 of the same time delay as a 
transmitting side. 

[0057] In multiplexed signal S4, as for the signal S6 with transmitting-side delay, 
even signal "1""8" of - "17" - "10" of the network of the delay signal S3 is 
continuously missing with drop out 36. On the other hand, as for the 



transmitting-side-delay-less signal S5, even signal "1""11" of - "17" - "13" for 
which signal [ of the network of the data compression signal S2 ] "5" - "20" was 
delayed by four frames in multiplexed signal S4 is continuously missing with 
drop out 35. 

[0058] Therefore, in the signal lack detector 27, the drop out 36 of the signal S6 
with transmitting-side delay is detected. Only the period of the drop out 36 of the 
signal S6 with transmitting-side delay changes the output of the change circuit 
28 to the transmitting-side-delay-less signal S5. By changing the output of the 
change circuit 28 to the signal S6 with transmitting-side delay, only the period of 
the drop out 36 of the transmitting-side-delay-less signal S5 can change the 
completed output signal S7 without a drop out, and can be outputted from a 
circuit 28. 

[0059] Thus, the signal which complemented mutually and was completed by the 
signal lack detecting signal from the signal lack detector 27 by inserting the 
normal signal of another side in the lack section of one signal can be acquired. 
[0060] In addition, if the time delay of the data compression signal S2 and the 
delay signal S3 is adjusted, it cannot be overemphasized here that lack 
resistance can be set up freely. 

[0061] The analog / digital converter 5 as a conversion means to digitize a 
sending signal with the single sending set of the gestalt of this operation, The 



delay circuit 7 as a sending-signal generation means to generate two or more 
kinds of sending signals S2 and S3 from which the time delay differed from the 
above-mentioned sending signal digitized by the above-mentioned conversion 
means, Since it had the up converter 10 as a transmitting means which transmits 
two or more signals generated by the above-mentioned sending-signal 
generation means, the output amplifier 11, and the transmitting antenna 12 
Since a burst error 34 can be easily corrected using two or more signals with 
which time delays differed by the receiving side even if the burst error 34 by 
transmission occurs, amendment capacity can be raised. 
[0062] Moreover, since the sending set of the gestalt of this operation formed the 
signal multiplex circuit 8 as a signal multiplexing means to multiplex two or more 
sending signals S2 and S3 generated by the delay circuit 7 as the 
above-mentioned sending-signal generation means in **** Since two or more 
sending signals S2 and S3 from which the time delay differed are multiplexed 
and it transmits to coincidence Since the signal multiplexed by the receiving side 
can be separated and a burst error 34 can be easily corrected using two or more 
signals with which time delays differed even if the burst error 34 by transmission 
occurs, amendment capacity can be raised. 

[0063] Moreover, since the sending set of the gestalt of this operation formed the 
data compression processing circuit 6 as a data compression means which 



carries out the data compression of the above-mentioned transmission signal-ed 
digitized by the analog / digital transducer 5 as the above-mentioned conversion 
means in **** Even if the burst error 34 by transmission occurs by changing 
extent of a data compression, and extent of a time delay suitably According to 
the peak of the time amount which the burst error 34 has generated, signal lack 
resistance can be changed freely, and since a burst error 34 can t>e easily 
corrected using two or more signals with which time delays differed by the 
receiving side, amendment capacity can be raised. 

[0064] IVIoreover, the receiving antenna 20 as a receiving means to receive the 
digital signal with which the receiving set of the gestalt of this operation was 
transmitted from the transmitting side, a low noise amplifier 21, and a down 
converter 22, The signal lack detector 27 as a data lack detection means to 
detect a data lack part from the above-mentioned input signal received by the 
above-mentioned receiving means, The delay circuit 26 as an input-signal 
generation means to generate two or more kinds of input signals S5 and S6 from 
which the time delay differed from the above-mentioned input signal, Since it had 
the change circuit 28 as a change means which changes two or more kinds of 
input signals S5 and S6 from the above-mentioned input-signal generation 
means according to the data lack detection result in the above-mentioned data 
lack detection means Since it can change to the signal which does not have data 



lack among two or more signals with which time delays differed by the r^eiving 
side and a burst error 34 can be easily corrected even if the burst error 34 by 
transmission occurs, amendment capacity can be raised. 
[0065] In ****, the above-mentioned input signals of the receiving set of the 
gestalt of this operation are two or more kinds of signals with which time delays 
differed. Moreover, the delay circuit 26 as the above-mentioned signal 
generation means Since the signal without delay was delayed by the same time 
delay as a signal with delay, and it was referred to as S5, and a signal with delay 
is outputted as it is and it was made to be referred to as S6 Since the time delay 
added to the signal by the transmitting side is canceled even if the burst error 34 
by transmission occurs Since it can change to the signal which does not have 
data lack among two or more signals with which tinr>e delays differed by the 
receiving side and a burst error 34 can be corrected easily, amendment capacity 
can be raised. 

[0066] Moreover, the receiving set of the gestalt of this operation is the signal 
with which the data compression of the above-mentioned input signal was 
carried out in ****, Since the compressed data decoder circuit 29 as a data 
elongation means which carries out data elongation of the signal changed by the 
change circuit 28 as the above-mentioned change means was formed Even if 
the burst error 34 by transmission occurs, the data rate at the time of error 



amendment can be changed. Since it can change to the signal which does not 
have data lack among two or more signals with which time delays differed by the 
receiving side and a burst error 34 can be corrected easily, while raising 
amendment capacity, the total bit rate of transmission can be saved. 
[0067] Moreover, the analog / digital converter 5 as a conversion means to 
digitize a sending signal with the single transmitter-receiver of the gestalt of this 
operation, The delay circuit 7 as a sending-signal generation means to generate 
two or more kinds of sending signals S2 and S3 from which the time delay 
differed from the above-mentioned sending signal digitized by the 
above-mentioned conversion means, The up converter 10 as a transmitting 
means which transmits two or more sending signals S2 and S3 generated by the 
above-mentioned sending-signal generation means, an output amplifier 11, and 
the transmitting antenna 12, The transmitting side which ****, and the receiving 
antenna 20 as a receiving means to receive the digital signal transmitted from 
the above-mentioned transmitting side, a low noise amplifier 21 and a down 
converter 22, The signal lack detector 27 as a data lack detection means to 
detect a data lack part from the above-mentioned input signal received by the 
above-mentioned receiving means, The delay circuit 26 as an input-signal 
generation means to generate two or more kinds of input signals S5 and 36 from 
which the time delay differed from the above-mentioned input signal, Since it had 



the receiving side which has the change circuit 28 as a change means which 
changes two or more kinds of input signals S5 and S6 from the 
above-mentioned signal generation means according to the data lack detection 
result in the above-mentioned data lack detection means Since a burst error can 
be easily corrected using two or more signals with which time delays differed by 
the receiving side even if the burst error by transmission occurs, amendment 
capacity can be raised. 
[0068] 

[Effect of the Invention] A conversion means to digitize a sending signal with the 
single sending set of this invention, A sending-signal generation means to 
generate two or more kinds of sending signals from which the time delay differed 
from the above-mentioned sending signal digitized by the above-mentioned 
conversion means. Since it had a transmitting means to transmit two or more 
sending signals generated by the above-mentioned sending-signal generation 
means Since a burst error can be easily corrected using two or more signals with 
which time delays differed by the receiving side even if the burst error by 
transmission occurs, the effectiveness that amendment capacity can be raised is 
done so. 

[0069] Moreover, since the sending set of this invention established a signal 
multiplexing means to multiplex two or more sending signals generated by the 



above-mentioned sending-signal generation means in **** Since two or more 
signals with whicli time delays differed are multiplexed and it transmits to 
coincidence, even if the burst error by transmission occurs The signal 
multiplexed by the receiving side is separated, and since a burst error can be 
easily corrected using two or more signals with which time delays differed, the 
effectiveness that amendment capacity can be raised is done so. 
[0070] Moreover, since the sending set of this invention established the data 
compression means which carries out the data compression of the 
above-mentioned transmission signal-ed digitized by the above-mentioned 
conversion means in **** Even if the burst error by transmission occurs by 
changing extent of a data compression, and extent of a time delay suitably 
According to the peak of the time amount which the burst error has generated, 
signal lack resistance can be changed freely, and since a burst error can be 
easily corrected using two or more signals with which time delays differed by the 
receiving side, the effectiveness that amendment capacity can be raised is done 
so, 

[0071] Moreover, a receiving means to receive the digital signal with which the 
receiving set of this invention was transmitted from the transmitting side, A data 
lack detection means to detect a data lack part from the above-mentioned input 
signal received by the above-nf>entioned receiving means, An input-signal 



generation means to generate two or more kinds of input signals from which the 
time delay differed from the above-mentioned input signal. Since it had the 
change means which changes two or more kinds of input signals from the 
above-mentioned input-signal generation means according to the data lack 
detection result in the above-mentioned data lack detection means Since it can 
change to the signal which does not have data lack among two or more signals 
with which time delays differed by the receiving side and a burst error can be 
easily corrected even if the burst error by transmission occurs, the effectiveness 
that amendment capacity can be raised is done so. 

[0072] In ****, the above-mentioned input signals of the receiving set of this 
invention are two or more kinds of signals with which time delays differed. 
Moreover, the above-mentioned input-signal generation means Since a signal 
without delay is delayed by the same time delay as a signal with delay and it was 
made to output a signal with delay as it is Since the time delay added to the 
signal by the transmitting side is canceled even if the burst error by transmission 
occurs Since it can change to the signal which does not have data lack among 
two or more signals with which time delays differed by the receiving side and a 
burst error can be corrected easily, the effectiveness that amendment capacity 
can be raised is done so. 

[0073] Moreover, since the above-mentioned input signal established the data 



elongation means which is the signal by which the data compression was carried 
out and carries out data elongation of the signal changed with the 
above-mentioned change means in ****, the receiving set of this invention Even 
if the burst error by transmission occurs, the data rate at the time of error 
amendment can be changed. Since it can change to the signal which does not 
have data lack among two or more signals with which time delays differed by the 
receiving side and a burst error can be corrected easily, while raising 
amendment capacity, the effectiveness that the total bit rate of transmission can 
be saved is done so. 

[0074] Moreover, a conversion means to digitize a sending signal with the single 
transmitter-receiver of this invention, A sending-signal generation nneans to 
generate two or more kinds of sending signals from which the time delay differed 
from the above-mentioned sending signal digitized by the above-mentioned 
conversion means, A transmitting means to transmit two or more sending signals 
generated by the above-mentioned sending-signal generation means, The 
transmitting side which ****, and a receiving means to receive the digital signal 
transmitted from the above-mentioned transmitting side, A data lack detection 
means to detect a data lack part from the above-mentioned input signal received 
by the above-mentioned receiving means. An input-signal generation means to 
generate two or more kinds of input signals from which the time delay differed 



from the above-mentioned input signal, Since it had the receiving side which has 
the change means which changes two or more kinds of input signals from the 
above-mentioned input-signal generation means according to the data lack 
detection result in the above-mentioned data lack detection means Since a burst 
error can be easily corrected using two or more signals with which time delays 
differed by the receiving side even if the burst error by transmission occurs, the 
effectiveness that amendment capacity can be raised is done so. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the sending set 
of the gestalt of this operation, 

[Drawing 2] It is the block diagram showing the configuration of the receiving set 
of the gestalt of this operation. 

[Drawing 3] It is the timing chart which shows actuation of the gestalt of this 
operation. 

[Drawing 4] It is the block diagram showing the configuration of the conventional 
sending set. 



[Drawing 5] It is the block diagram showing the configuration of the conventional 
modulator. 

[Drawing 6] It is the block diagram showing the configuration of the conventional 
receiving set. 

[Drawing 7] It is the block diagram showing the configuration of the conventional 
FM demodulator. 
[Description of Notations] 

1 Image / Voice Inclusion Equipment, 2 Camera, 3 Microphone, 4 Modulator, 5 
An analog / digital transducer. 6 A data compression processing circuit. 7 Delay 
circuit, 8 A signal multiplex circuit, 9 An error correcting code-ized circuit, 10 Up 
converter, 11 An output amplifier, 12 A transmitting antenna. 20 Receiving 
antenna, 21 A low noise amplifier, 22 A down converter, 23 Demodulator, 24 An 
error correction decryption circuit, 25 A signal separation circuit, 26 Delay circuit, 
27 A signal lack detector, 28 A change circuit, 29 A compressed data decoder 
circuit, 30 A digital to analog converter, 31 A monitor machine, 32 A loudspeaker, 
33 A monitor, 34, 35, 36 Drop out 



